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BSTRACT
hildren tend to eat more fruit and vegetables when more
re available in the home. We proposed and tested a
odel that predicts the availability at home (hereinafter

ermed “home availability”) of fruit, 100% juice, and veg-
tables, using new measures of frequency of food shop-
ing, purchase, and comparative purchase outcome ex-
ectancies (ie, the perceived benefits and costs of
urchasing fruit and vegetables), home food pantry man-
gement practices, family social support for purchasing
ruit and vegetables, food shopping practices, and body
ass index (BMI). Participants (N�98) were recruited in

004 in front of grocery stores and completed two tele-
hone interviews. Cross-sectional hierarchical regression
as employed with backward deletion of nonsignificant
ariables. Despite many statistically significant bivariate
orrelations between the new variables and home fruit,
00% juice, and vegetable availability, social support was
he primary predictor of home fruit availability in multi-
ariate regression. BMI and home 100% juice pantry
anagement were the primary predictors of home 100%

uice availability. Social support, BMI, and shopping
ractices were the primary predictors of home vegetable
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vailability. Social support for purchasing fruit, 100%
uice, and vegetables was an important, consistent pre-
ictor of home availability. These findings need to be
eplicated in larger samples.
 Am Diet Assoc. 2008;108:1231-1235.

onsuming fruit, 100% juice, and vegetables has
many positive health outcomes (1). Children tend to
eat more fruit, 100% juice, and vegetables when

hey are available in the home (2). Little is known, how-
ver, about factors influencing home availability of these
oods. Enabling adult food shoppers (with children at
ome) to purchase more fruit, 100% juice, and vegetables
hould increase home availability, and thereby children’s
onsumption. Qualitative research suggested a variety of
actors may influence the purchase of fruit, 100% juice,
nd vegetables and thereby increase their availability in
he home, including: frequency of food shopping (3); pur-
hase and comparative purchase (eg, such as fresh vs
ther); fruit, 100% juice, and vegetable outcome expect-
ncies (ie, the perceived benefits and costs of purchasing
ruit, 100% juice, and vegetables) (4); home food pantry
anagement practices (5); family social support for pur-

hasing (6); and food shopping practices (7). The Figure
rovides a conceptual model of how these variables could
ogically be interrelated.

Based on participant statements in qualitative inter-
iews about home food practices, items were generated
or corresponding scales. In subsequent quantitative re-
earch, the psychometric characteristics were assessed
nd validated against measures of home fruit, 100% juice,
nd vegetable availability (4-7). A relatively new psycho-
etric procedure, Item Response Modeling, assessed how

he items distributed across a latent variable and thereby
overed the distribution of all participants. All scales
orrelated with home fruit, 100% juice, and vegetable
vailability, even after correcting for social desirability
esponse bias. The authors hypothesized that all the new
cales would predict home availability of fruit, 100%
uice, and vegetables.

ETHODS
esign
his was a cross-sectional study. Food shoppers were
ecruited in front of supermarkets and grocery stores to
articipate in two interviews, separated by 6 weeks. The
ata reported here were from the second interview alone.
he interviews began March 25, 2004, and were com-

leted June 25, 2004. The Institutional Review Board of
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he Baylor College of Medicine approved the research
rotocol. All participants provided signed informed con-
ent during initial contact in the store.

ample Recruitment
irst, stores were recruited, then shoppers within stores
ere recruited (4-6). Twenty-two stores (20 large, two

mall) were selected to be approximately evenly distrib-
ted throughout all neighborhoods of the city. The inclu-
ionary criteria for individuals were being aged 19 years
r older, having at least one child aged 18 years or
ounger in the home, being the family’s primary food
urchaser, and not being away from home in the next 2 to
months. Recruitment and interviews were conducted in
nglish and Spanish, as necessary. Of the 248 people

ecruited in front of the stores, 167 (67.3%) completed the
rst interview by telephone and 98 (58.7%) completed the
econd interview (Time 2) by telephone. Participants re-
eived $20 for completing the first interview, and an
dditional $25 for completing the second interview.

easures
emographic characteristics were measured using com-
on questions. Self-reported height and weight were col-

ected at the second telephone call. Body mass index
BMI) was calculated.

The home fruit availability scale had 13 items; 100%
uice availability had three items; and the vegetable
vailability scale had 18 items. The respondent was

igure. Model of influences on home fruit and vegetable (FV) availabi
sked if each item was available in the home in the past o

232 July 2008 Volume 108 Number 7
eek (yes/no) (5). These scales were previously validated
gainst home observation (8).
Frequency of food shopping was measured using a pre-

iously validated item (3).
Outcome Expectancies for Purchasing Fruit, 100%

uice and Vegetable scales included nine items each.
xample items at the extremes of the item distribution

ncluded: “I like to eat fruit (vegetables) because they are
ood for your health; . . . they are inexpensive”. A five-
ategory response scale (strongly disagree to strongly
gree) was used (4). Comparative Outcome Expectancies
or Purchasing Fresh vs Other Forms of Fruit, 100%
uice, and Vegetable scales included nine items each.
xample items at the extremes of the item distribution

ncluded: “Comparing fresh with canned, bottled, and
rozen fruit (vegetable), would you say fresh are better for
our health; . . . fresh are quicker to prepare?” A six-
ategory response scale (canned always, canned most of
he time, not sure, fresh and canned about equal, fresh
ost of the time, fresh always) was used for data collec-

ion (4).
Home Fruit, 100% Juice, and Vegetable Pantry Man-

gement Practices scales included eight items each. Ex-
mple items at the extremes of the item distribution
ncluded: “I decided to buy more canned, bottled, or frozen
ruit (vegetable, 100% juice) when they are on sale; . . . to
eep a variety at home (5).” A five-category response scale
strongly disagree, disagree, not sure, agree, strongly
gree) was used (5).
The food shopping practices scale had 12 items. Exam-

le items at the extremes of the scale included: “How

nd consumption.
ften do you look in the refrigerator/pantry before you go
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hopping to see what you need? . . . read labels for nutri-
nts?” A five-point response scale was used for each item
0�never, 1�rarely, 2�sometimes, 3�most of the time,
nd 4�all of the time) (6).
The Purchase Social Support scales had five items

ach. Example items at the extremes of the scale in-
luded: “How often has someone approved when you pur-
hased fruit or 100% juice (vegetables)? . . . discussed
urchasing fruit and 100% juice (vegetables) with you?” A
ve-category response scale was used for each item (from
�never to 5�very often) (6).
Social desirability of response was measured using the

Lie Scale” from the Revised Children’s Manifest Anxiety
cale (9). This subscale consists of eight items each coded
es/no, and had a Cronbach’s � of .76 (10).

tatistical Methods
ime 2 data were employed for these analyses. Variable
stimates on the new scales were made using Item Re-
ponse Theory procedures (11). Tests of independence (�2)
nd t tests for independent samples were used to assess
ifferences in demographic characteristics and scale
cores between cases with vs without complete data.
earson correlations were calculated for all variables re-

ated to fruit, 100% juice, and vegetables, separately.
sing Statistical Analysis Systems (version 9.0, 2005,
AS Institute Inc, Cary, NC), block linear regression
nalyses were performed with home availability of fruit,
00% juice, and vegetables as dependent variables. Model
examined the regression of availability on the demo-

raphic characteristics (ie, age, sex, race/ethnicity, high-
st level of education in the household) and frequency of
hopping. Social desirability and BMI group were added
s independent variables in Model 2. The remaining in-
ependent variables (ie, purchase and comparative pur-
hase outcome expectancies, home pantry management,
amily social support for purchasing, shopping practices,
nd food store selection expectancies) were added with
ackward elimination in Model 3.

ESULTS AND DISCUSSION
mong the 126 people with Time 2 data, 28 had incom-
lete data and were not included in the analyses. More
omplete data were available on African Americans and
articipants with complete data tended to have lower
ruit and vegetable purchase outcome expectancies.
here were no other differences on demographics or the
ew variables. In general the sample was aged 38.8 years
ith 2.4 children living at home, mostly women (76.2%),
thnic minority (82.6%), high school graduates or less
ducation (51.5%), and overweight (61.1%).

ome Fruit Availability
our of the new variables were bivariately related with
ome fruit availability. Respondents with higher BMIs
id not have more fruit available at home. Only highest
ttained household education was significantly inversely
elated to home fruit availability in the first step model
see the Table). Neither social desirability nor BMI were
ignificantly related to home fruit availability after con-

rolling for demographics in the second step model. Only b
ocial support was a predictor in the third step model and
ccounted for 16% of the variance in home fruit availabil-
ty (Table).

ome 100% Juice Availability
ome 100% juice availability was significantly bivari-
tely related with many of the variables, including BMI.
nly highest attained household education was signifi-

antly negatively predictive of 100% juice availability in
he first step model (Table). BMI group was significantly
elated in the second step of the model testing process.
MI and home 100% juice pantry management practices
ere significantly related in the third step and the model
ccounted for 18% of the variability.

ome Vegetable Availability
ome vegetable availability was significantly bivariately

elated to most of the other variables. None of the demo-
raphic variables were related to home vegetable avail-
bility in the first step of the model (Table). BMI was
redictive of home vegetable availability after controlling
or the demographic variables (Table), and BMI, social
upport, and shopping practices were substantially pre-
ictive of home vegetable availability, accounting for 17%
f the variability in Model 3 (Table).
Although most of these variables were bivariately cor-

elated with a corresponding indicator of home fruit,
00% juice, and vegetable availability, social support for
urchasing was the primary consistent predictor for
ome fruit and vegetable availability, even after control-

ing for demographic factors, social desirability of re-
ponse, and BMI. Social support has been a predictor of
ther health-related behaviors (12) and thus offers prom-
se of better understanding home fruit, 100% juice, and
egetable availability. The importance of the new vari-
bles was emphasized by the substantial increase in pre-
ictiveness of the multivariate models when the new
ariables were added.
The patterns of relationships were consistent with the

roposed conceptual model of interrelationships (Figure).
he small sample likely precluded verifying all the pro-
osed relationships. Further research with larger sam-
les will be necessary to test the proposed relationships.

imitations
limitation of our research is the small sample size due

o the measure creation and validation purposes of the
ample. It is possible that more variables would be pre-
ictive if sufficient statistical power were available to
etect those relationships. It is also possible that inter-
ctions existed among some of the variables in predicting
ome fruit, 100% juice, and vegetable availability; how-
ver, no interaction terms were tested due to the low
tatistical power. Other limitations include possible dif-
erences in participating vs nonparticipating stores, not
eing generalizeable beyond the city of Houston, TX, and
he focus on total home fruit, 100% juice, and vegetable
vailability, not by fresh, frozen, or canned separately.

ONCLUSIONS
ome fruit, 100% juice, and vegetable availability has

een related to fruit, 100% juice, and vegetable consump-
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Table. Results from Block regression analyses of the availability of fruit, 100% juice, and vegetables in the home on purchasing and
comparative purchasing outcome expectancy for fruit, juice, and vegetables; pantry management of fruit, juice, and vegetables in the home;
social support for purchasing fruit, juice, and vegetables; and shopping practices, after controlling for demographic characteristics, social
desirability, and body mass index at the Time 2 interview (n�96)

Variable

Model 1 Model 2 Model 3

B�SEa � B�SE � B�SE �

Fruit
Age 0.00�0.01 .03 0.00�0.01 .03 0.01�0.01 .09
Sex (reference group: male) �0.08�0.20 �.05 �0.06�0.20 �.03 0.07�0.19 .04
Household education (reference group: <high school grad/general

equivalency diploma)
Some college, vocational/technical school �0.32�0.19*** �.19 �0.30�0.19 �.18 �0.28�0.18 �.17
College graduate 0.27�0.24 .14 0.26�0.25 .13 0.12�0.23 .06
No. of shopping trips (reference group: 1-2 big�no/few small)
3-4 Big�no/few small 0.12�0.19 .07 0.13�0.19 .08 0.16�0.18 .11
Other �0.14�0.23 �.07 �0.15�0.23 �.07 �0.11�0.21 �.06
Race/ethnicity (reference group: white)
Hispanic 0.37�0.32 .24 0.29�0.33 .19 0.18�0.30 .12
Black 0.12�0.29 .08 0.05�0.30 .03 �0.13�0.28 �.09
Social desirability 0.02�0.06 .04 0.03�0.06 .04
Body mass index group (reference group: overweight/obese) 0.16�0.17 .10 0.15�0.16 .09
Social support 0.42�0.11* .39
Adjusted R2 0.03 0.02 0.16
100% Juice
Age 0.00�0.01 .02 0.01�0.01 .04 0.01�0.01 .07
Sex (reference group: male) �0.05�0.28 �.02 0.06�0.27 .02 0.13�0.26 .05
Household education (reference group: <high school grad/general

equivalency diploma)
Some college, vocational/technical school �0.51�0.26*** �.22 �0.46�0.25*** �.20 �0.51�0.25** �.22
College grad 0.51�0.34 .19 0.43�0.33 .16 0.34�0.32 .12
No. of shopping trips (reference group: 1-2 big�no/few small)
3-4 Big�no/few small �0.27�0.26 �.12 �0.21�0.26 �.09 �0.19�0.25 �.09
Other �0.2�0.32 �.08 �0.25�0.30 �.09 �0.24�0.30 �.09
Race/ethnicity (reference group: white)
Hispanic 0.25�0.44 .12 �0.05�0.43 �.02 �0.18�0.42 �.08
Black 0.54�0.40 .25 0.23�0.40 .11 0.00�0.40 .00
Social desirability 0.12�0.08 .14 0.10�0.08 .12
Body mass index group (reference group: overweight/obese) 0.60�0.23* .26 0.58�0.22* .25
Juice pantry management 0.16�0.07** .24
Adjusted R2 0.07 0.14 0.18
Vegetable
Age 0�0.01 .06 0.01�0.01 .07 0.01�0.01 .08
Sex (reference group: male) �0.05�0.19 �.03 0.03�0.19 .02 0.27�0.18 .16
Household education (reference group: <high school grad/general

equivalency diploma)
Some college, vocational/technical school �0.21�0.18 �.13 �0.18�0.18 �.12 �0.13�0.16 �.08
College grad �0.12�0.24 �.07 �0.18�0.23 �.10 �0.15�0.21 �.08
No. of shopping trips (reference group: 1-2 big�no/few small)
3-4 Big�no/few small 0.08�0.18 .06 0.14�0.18 .10 0.16�0.17 .11
Other 0�0.22 .00 �0.01�0.21 �.01 �0.04�0.2 �.02
Race/ethnicity (reference group: white)
Hispanic 0.09�0.3 .07 �0.1�0.3 �.07 �0.08�0.28 �.06
Black 0.21�0.28 .15 0.02�0.28 .01 0.04�0.26 .03
Social desirability 0.08�0.06 .15 0.08�0.05 .14
Body mass index group (reference group: overweight/obese) 0.35�0.16** .24 0.37�0.15** 0.25
Social support 0.35�0.12* .31
Adjusted R2 �0.06 0.01 0.17

aB�SE�regression coefficient�standard error.
*P�0.05.
**P�0.01.

***P�0.001.

234 July 2008 Volume 108 Number 7



t
l
o
c
i
a
n
r

T
N
a
A
N
B
i
C
o
p
c
m

R

1

1

ion among children (2). Identifying substantial corre-
ates of home fruit, 100% juice, and vegetable availability
ffers the promise of identifying levers by which to in-
rease their availability, with the downstream effects of
ncreasing children’s consumption, and reducing obesity
nd cancer risk. More research is warranted with these
ew measures of influence in larger samples. Ensuing
esearch may target these variables for change.
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ational Cancer Institute (No. CA 92045). This work is
lso a publication of the US Department of Agriculture,
gricultural Research Service (USDA/ARS), Children’s
utrition Research Center, Department of Pediatrics,
aylor College of Medicine, Houston, TX, and was funded

n part with federal funds from the USDA/ARS under
ooperative Agreement No. 58-6250-6001. The contents
f this publication do not necessarily reflect the views or
olicies of the USDA, nor does mention of trade names,
ommercial products, or organizations imply endorse-
ent from the US government.
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